HAVE DUAL HIGH-SIDE JACKS WITH CODED INSULATORS, RED FOR A-C INPUT, 

BLACK for o-c input. The a-c input point inserts a blocking capacitor 

BETWEEN THE SOURCE AND THE D-C INPUT JACK, PROVIDING A 6db/oCTAVE LOW 
FREQUENCY ROLL-OFF BELOW APPROXIMATELY 0.1 CPS. The SINGLE OUTPUT CON¬ 
NECTOR PAIR IS ALWAYS UIRECT-COUPLED TO THE UNIT OUTPUT AMPLIFIER. 

Although this arrangement eliminates spurious phase shift and other 

PROBLEMS ASSOCIATED WITH AN OUTPUT BLOCKING CAPACITOR, IT DOES NECES¬ 
SITATE PROVISION OF A D-C OFFSET ADJUSTMENT IN HIGH PASS AS WELL AS LOW 
PASS MODE. When LOAD IMPEOANCE and/or FREQUENCY-OF-1NTEREST IS HIGH, 

IT MAY BE DESIRABLE TO CONNECT HIGH PASS OR BAND PASS LOADS TO THE 
SECTION OUTPUT THROUGH A SUITABLE BLOCKING CAPACITOR. |N THIS CIRCUM¬ 
STANCE THE HIGH PASS &-C BALANCE ADJUSTMENT MAY 8E NEGLECTED. |T IS 
NOT NECESSARY TO MATCH LOADS TO THE INPUT AND OUTPUT CONNECTIONS AS |N 
THE CASE OF PASSIVE FILTERS, IN WHICH ADVERSE EFFECTS UPON THE TRANSFER 
characteristic may result from mismatch. Although the high input im¬ 
pedance OF THE UNIT LH FILTER PERMITS BRIDGING CONNECTION TO MOST 
SOURCES, ANY SOURCE MAY BE MATCHED BY CONNECTING A RESISTOR OF THE PRO¬ 
PER VALUE (l.E. EQUAL TO THE SOURCE CHARACTERISTIC IMPEDANCE), ACROSS 
THE FILTER INPUT TERMINALS. WHILE THE VIRTUAL OUTPUT IMPEDANCE SEEN 
BY A LOAD IS OF THE ORDER OF 150 OHMS, LOADING OF SUCH LOW VALUE WILL 
SEVERELY LIMIT MAXIMUM OUTPUT LEVEL ATTAINABLE. FULL RATED PEAK-TO- 
PEAK VOLTAGE MAY BE OBTAINED INTO A RESISTIVE LOAD OF 7000 OHMS OR MORE. 

Reduction of this load value will reduce the maximum voltage handling 

CAPACITY IN DIRECT PROPORTION. WHEN FEEDING THE INPUT OF ONE SECTION 
FROM THE OUTPUT OF THE OTHER, A SIMPLE INTERCONNECTION OF THE TERMINALS 
IS RECOMMENDED. 

Operating Controls: 

Operating Controls for LH dual filter sets are arranged in two iden¬ 
tical groups on the front panel. For each unit filter these are, respec- 




tively, the MODE SELECTOR, the RANGE SELECTOR ( or multiplier), the MAIN 
TUNING DIAL and the two D-C BALANCE CONTROLS. The location and function 
of each of these controls is as follows: 

- the MODE SELECTOR is a two position knob directly above the input 
terminals; it determines the unit filter characteristic as low pass 
(LP), or high pass (HP); 

-the RANGE SELECTOR, a bar knob directly beneath the main tuning dial, 
selects a factor by which the dial reading is multiplied to rea» actual 
cutoff frequency setting; 

-the MAIN TUNING DIAL !$ calibrated over a frequency decade with 
slight overlap. The dial may be turned continuously in one direc¬ 
tion for convenience. The transition region, occupying a few *e- 
grees of rotation in the uncalibrated area, should be avoided, how¬ 
ever; 

-the LOW PASS D-C BALANCE CONTROL is a small, black knob located 
DIRECTLY ABOVE THE OUTPUT TERMINALS, WHILE THE HIGH PASS D-C BAL 
CONTROL IS LOCATED DIRECTLT ABOVE THE FORMER. THESE CONTROLS OPE 
ate INDEPENDENTLY OF EACH OTHER AND ARE USED IN THE CORRESPONDING 
OPERATING MODES TO ZERO THE D-C OFFSET; THESE ADJUSTMENTS SHOULO 
BE MADE ONLY WHEN THE SET HAS BEEN OPERATING LONG ENOUGH TO APPROACH 
THERMAL STABILITY. LOW PASS D-C BALANCE IS BEST ADJUSTED WITH THE 
D-C INPUT TERMINALS SHORTED. 

The TOGGLE SWITCH at the panel upper right corner puts the filter set 

IN OPERATION WHEN THE POWER CORD IS PLUGGED INTO AN OUTLET RATED AT 

105-125 volts, 50-60 cycles a-c. Before connecting a proposed load to 

THE FILTER, IT IS ADVISABLE TO DETERMINE WHETHER IT MAY BE OVERLOADED 
BY THE TRANSIENT SURGES WHICH MAY OCCUR IN TYPE LH UNITS IMMEDIATELY 
FOLLOWING POWER TURN-ON. THESE TRANSIENTS MAY E«UAL THE FULL SIGNAL 
HANDLING CAPACITY OF THE FILTER AND MAY BE LIMITED EASILY TO THE VALUE 
SAFE FOR ANY SENSITIVE LOAD BY SHUNTING THE FILTER OUTPUT WITH A DOU- 




ft 


* BLE ANODE ZENER DIODE OF SU I TABLE VOLTAGE RATING. |T MUST BE REMEM¬ 

BERED, OF COURSE, THAT THE DESIRED SIGNAL, AS WELL AS THE TRANSIENT, 

WILL BE CLIPPED SHOULD IT EXCEED THE PROTECTIVE LEVEL. 

Band Pass Operation is most conveniently set up by connecting a jumper 

WIRE FROM THE HIGH-SIDE OUTPUT TERMINAL OF THE LEFT-HAND FILTER SECTION 
TO THE HIGH-SIDE D-C INPUT TERMINAL OF THE RIGHT-HAND FILTER SECTION. 

(NOTE: low-side terminals are all common, hence no external jumper is 
needed.) Connect the signal source to the left-hand section input; 

TAKE OUTPUT FROM THE RIGHT-HAND SECTION OUTPUT TERMINALS. SET THE 
LEFT-HAND MODE SWITCH TO "HP" AND THE RIGHT-HAND MODE SWITCH TO " LP" . 

Select desired high and low cutoff limits using the tuning dials and 

RANGE MULTIPLIERS, REMEMBERING THAT THE LOW LIMIT WILL BE DETERMINED 
BY THE LEFT-HAND SECTION AND THE H|GH END LIMIT BY THE RIGHT-HAND SECTION. 

Extra-Steep High Pass or Low Pass Operation follows from the above 

CASCADED CONNECTION WITH BOTH MODE SELECTORS IN EITHER LP OR HP SIM¬ 
ULTANEOUSLY. Band Reject Operation requires paralleling of the two 

UNIT FILTERS at THEIR INPUT TERMINALS. A SIX DECIBEL LOSS IN OUTPUT 
MUST BE TOLERATED IN THIS MODE DUE TO THE NEED FOR FEEDING THE MIXING 
POINT THROUGH ISOLATING RESISTORS TO PREVENT MUTUAL LOADING OF THE 
TWO OUTPUT AMPLIFIERS. In PRACTICE, TWO EQUAL RESISTORS ARE CONNECTED 
TO THE RESPECTIVE SECTION OUTPUT TERMINALS AND JOINED AT A COMMON 
POINT, AT WHICH BAND-REJECT OUTPUT IS TAKEN. THE VALUE OF RESISTANCE 
SELECTED IS A COMPROMISE BETWEEN EFFECTIVE OUTPUT SOURCE IMPEDANCE 
ANO MAXIMUM OUTPUT SIGNAL OUTPUT. |F NULL OPERATION IS DESIRED IN 
BAND REJECT MODE, A POTENTIOMETER SHOULD REPLACE THE TWO RESISTORS, 

WITH END CONNECTIONS TO THE UNIT FILTER OUTPUTS AND ARM CONNECTION 
TO LOAD. By CAREFUL ADJUSTMENT OF CUTOFF DIALS (FOR PHASE) AND 
OUTPUT MIXING POTENTIOMETER (FOR AMPLITUDE), A NULL BALANCE OF NAR¬ 


ROW BANDWIDTH MAY BE OBTAINED AT A SPECIFIC FREQUENCY 






VACUUM TUBE COMPLEMENT 


All tubes employed in Type LH ANALOG Filters in critical positions 

ARE OF MISSILE OR PREMIUM GRADE. THEY HAVE BEEN SELECTED |N PREFERENCE 
TO RECEIVING TYPES BECAUSE OF SUPERIOR, INSTRUMENT GRADE CHARACTERIS¬ 
TICS. All are readily available from local distributors of industrial 
or military tubes. All are types available with JAN designation. Be¬ 
fore installation in new equipment it is our practice to operate all 
tubes for a minimum of 150 hours in aging racks. A listing of types 
used and of known manufacturers follows below. 


Type 

6021 

5840 

6922 

6BH6 

0A2 


Description 

Sub-Miniature Twin Triode 
Sub-Miniature Pentode 
Premium Twin Triode 
Miniature Pentode 
Gas-Filled Miniature Regulator 


0C3/VR105 Gas-Filled Octal-Based Regulator 
0G3/85A2 Gas-Filled Miniature Voltage Ref. 
6AS7GA Twin Triode Power Regulator 


Manufacturer 
RCA; GE; Syl. 
RCA; GE; Syl. 
AMP; PHIL; CBS 
RCA; GE 
RCA; GE 
RCA; GE 
AMP; PHIL; TS 
GE 


Mfg. Key: (l) RCA = Radio Corp. of America; (2) GE = General 
Electric Co.; (3) AMP = Amperex Electronics Corp.; 
(4) PHIL = Phillips Eindoven (Holland); (5) TS = 
Tung-Sol Electronics; CBS Laboratories, Inc., Hytron 
Division. 


FUSES, Etc. 

Type LH Filter power supply sections are fused at all critical 
points. These incluoe (1) power line input fused with two 3 amp. type 
3AG fuses in blocks near the input cord termination; (2) d-c heater 
and (3) main anode supply, fused with individual 1 ampere type 3AG 

FUSES ON the RECTIFIER BOARD. FURTHER SURGE PROTECTION IS PROVIDED 
THE SILICON RECTIFIERS BY USE OF FULL WAVE BRIDGE CONNECTION RATHER 
THAN CENTER-TAPPED FULLWAVE. ALL RECTIFIER DIODES ARE JN2070 OR 
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equal. Series connected diodes in the anode supply rectifier legs 

ARE FURTHER PROTECTED BY 5.6 MEGOHM EQUALIZING RESISTORS SHUNTING 
EACH DIODE. 

HEATER SUPPLY CIRCUIT 

To MINIMIZE D-C OFFSET IN THE OUTPUTS DUE TO CHANGES OF POWER LINE 
VOLTAGE THE HEATERS OF ALL FILTER SECTION TUBES AND CRITICAL ANODE 
SUPPLY REGULATOR TUBES ARE PROVIDED WITH REGULATED D-C POWER. A RE¬ 
SISTOR-CAPACITOR FILTER FOLLOWING THE BRIDGE RECTIFIER OF THIS SUPPLY 
REDUCES HUM CONTRIBUTION BY THESE HEATERS TO A VERY LOW LEVEL. ACTUAL 
REGULATION is PRODUCED BY THE SHUNT 0C3 AND THE SERIES 3H20B TUBES, 

THE FORMER BEING A CONSTANT VOLTAGE GAS TUBE AND THE LATTER A CONSTANT 
CURRENT BALLAST TUBE OF THE HOT-I RON-FILAMENT VARIETY. THE 3H20B IS 
PROTECTED FROM EXCESSIVE VOLTAGE DROP DURING THE SURGE, OR COLD HEATER, 
PHASE BY A VOLTAGE SENSING RELAY CONTROLLING THE A-C INPUT TO THE REC¬ 
TIFIER. The 0C3 is saved from damaging excess shunt current by a 

CONTINUITY SENSING RELAY WHICH DISCONNECTS IT FROM THE SHUNT LOAD 
WHEN THE HEATER PATH THROUGH ANY TUBE IS OPENED. Th|S RELAY ALSO 
LOCKS THE FORMER RELAY AT THE LOW A-C TAP AND PROHIBITS ITS SECONDARY 
FUNCTION OF TURNING ON ANODE CURRENT WHEN A TUBE HAS AN OPEN CIRCUITED 
HEATER OR IS REMOVED FROM ITS SOCKET. UNDER NO CIRCUMSTANCES SHOULD A 
BALLAST TU3E OF OIFFERNT TYPE NUMBER BE SUBSTITUTED FOR THE 3H20B . 
Similarly, no similar octal-based gas tu e of differing voltage rating* 

CAN BE EFFECTIVELY SUBSTITUTED FOR THE OC3. 

If DIFFICULTIES ARE ENCOUNTERED IN SERVICE WHICH CANNOT BE RECTIFIED 
BY WEANS SUGGESTED ABOVE, CONTACT THE MANUFACTURER WITH ALL AVAILABLE 
INFORMATION FOR SPECIFIC ADVICE AS TO PROCEDURE. ADDRESS CORRESPONDENCE 

to: Spectrum Instruments, Inc., P.0. Box 474 Tuckahoe, N.Y., U.S.A., 

OR TEL E P' ONE 91 4-SP9-8 111 . 






WARRANTY 


Instruments manufactured by Spectrum Instruments, Inc. are 30Ld 

BEARING A LIBERAL WARRANTY, UNDER WHICH NO CHARGE3 WILL BE MADE FOR IN¬ 
SPECTION OR REPAIR ON UN IT3 RETURNED DURING THE YEAR FOLLOWING DELIVERY 
TO THE ORIGINAL PURCHASER, PROVIDED THAT THE CONDITIONS BELOW HAVE BEEN 
0B3ERVED. 

Physical or electrical alteration, or the disturbing of locked adjust¬ 
ments, WILL VOID THE WARRANTY, UNLESS PREVIOUSLY AUTHORIZED BY THE MANU¬ 
FACTURER in writing. Evidence of extraordinary abuse, including dropping, 

OVERHEATING DUE TO IMPROPER USE OR INSTALLATION AND BREAKAGE OR CUTTING 
OF INTERNAL PARTS OR WIRING, SHALL, IN THE JUDGEMENT OF OUR INSPECTOR, 

ALSO BE GROUNDS FOR WARRANTY REVOCATION. 

Tubes and semiconductor components are guaranteed by their several 
manufacturers are are excluded from the warranty. 

If unsatisfactory operation cannot be rectified by tube or semicon¬ 
ductor REPLACEMENT, OR IF THE DIFFICULTY is NOT REVEALED BY 0N-THE-3P0T 
INSPECTION OR NON-DESTRUCTIVE TE3TS, YOU ARE ADVI3ED TO CONTACT US. IF 
FROM THE INFORMATION SUPPLIED WE ARE UNABLE TO INSTRUCT AN IN-HOUSE REPAIR, 
WE WILL AUTHORIZE RETURN TO OUR SHOP FOR NECESSARY REPAIRS ANd/oR ADJUST¬ 
MENTS. Returns made without our previous authorization will not be accept¬ 
ed FROM THE CARRIER. SHIPPING OR OTHER C03TS INCIDENTAL TO AUTHORIZED 
RETURNS AND SUBSEQUENT REFORWARDING TO THE OWNER WILL ORDINARILY BE B~RNE 
BY SAID OWNER OF THE EQUIPMENT, EXCEPT DURING THE FIRST SIX MONTHS FOLLOW¬ 
ING ORIGINAL DELIVERY. RESPONSIBILITY FOR INSURING RETURNED EQUIPMENT 
DURING THE PERIOD WHEN SUCH EQUIPMENT IS OUT OF THE OWNER'S POSSESSION 
SHALL AT ALL TIMES REST WITH 3A|D OWNER FOR ALL RISK OF L033 OR DAMAGE. 


PATENT NOTICE 


Certain circuits and techniques employed in equipment manufactured 
by Spectrum Instruments, Inc. are covered by issued U,S. Patents and 

BY PENDING FILED APPLICATIONS FOR PATENT IN THE U.S. A. AND IN FOREIGN 
COUNTRIES. All rights issuing therefrom are unconditionally reserved. 





